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[Claims] 

[Claim 1] A remote controller comprising operation means for enabling input of an 
operation signal with an operation at a predetermined position on the circumference of its 
substantially circular shape; detection means for detecting the input to the operation 
means, and output means for deriving an operating instruction given to the operation 
means based on the detection result from the detection means. 

[Claim 2] The remote controller according to claim 1 further comprising display means 
provided inside the substantially circular shape of the operation means, wherein the 
operating instruction or the like is made displayable on the display means. 
[Claim 3] The remote controller according to claim 1 further comprising an annular- or 
ring-shaped display means provided around the outer periphery of the circular shaped 
operation means, wherein the operating instruction or the like is made displayable on the 
display means. 

[Claim 4] The remote controller according to claim 1, wherein the detection means 
comprises a sensor for detecting an operation on the operation means so that it will detect 
the operation at a pressed position corresponding to one of plural areas divided on the 
circumference of the operation means and output a corresponding signal. 
[Claim 5] The remote controller according to claim 1 or 4, wherein the detection means 
comprises a plurality of sensors, and the output means calculates each of detection signals 
from the sensors, whereby the remote control has resolution for detection signals larger in 
number than the number of sensors so that it can discriminate between a press on the 
circumference of the operation means and sliding motion while holding pressed down or 
the sliding speed to derive the operating instruction. 
[Detailed Description of the Invention] 
[0001 ] 

[Industrial Field of Application] The present invention relates to a remote controller for 
video equipment and the like. 



[0002] 

[Prior Art] Many of conventional remote controllers for TV, VTR, etc. have an 
operation part with ten or twelve keys individually for selecting each channel or time 
setting of a timer. These keys are often arranged in a 4x3 matrix. 
[0003] On the other hand, simplified remote controllers without the above keys are 
equipped with UP/DOWN keys for channel selection or volume control. 
[0004] However, users who are not familiar with the ten or twelve keys need to keep in 
mind the positional relation of the respective ten or twelve keys. Therefore, if the users 
cannot remember clearly the positional relation, they have to do cumbersome work of 
operating keys while seeing the remote controller to check the position of the ten or 
twelve keys each time to select a channel. Tn other words, the users have to repeat 
seeing the remote controller, the TV screen, and the remote controller again to change the 
channel to another station, and this causes a problem of making the user tired of such 
cumbersome operations. Further, when operating the TV set or VTR in a dark room 
without light, the users cannot check the position of the ten or twelve keys, and this 
causes another problem of making it difficult to operate the controller. 
[0005] The controllers provided with the UP/DOWN keys are convenient because of no 
need to check the operational position, but it is impossible to directly select a receive 
channel. For example, when changing from position 1 to position 12, the users have 
only to press the DOWN key once, but when changing from position 1 to position 7, they 
have to press the UP key six times. Thus, this type of controllers requires plural 
operations and hence causes a problem of taking time and effort. 
[0006] 

[Problems to be Solved by the Invention] As discussed above, the conventional remote 
controllers provided with the ten or twelve keys require users to keep in mind the 
relationship among those positions, making intuitive operation impossible. On the other 
hand, the controllers provided with the UP/DOWN keys require plural operations to get a 



desired position. 

[0007] It is an object of the present invention to provide a remote controller intuitively 
operable as if to operate a clock or watch by providing a circular operation part divided 
into twelve areas like those for the hands of the clock or watch to eliminate the need to 
check the positional relation on the operation part so as to enable direct selection of a 
receive channel. 
[0008] 

[Means for Solving the Problems] In order to attain the above object, a remote 
controller according to a first aspect of the present invention includes: operation means 
for enabling input of an operation signal with an operation at a predetermined position on 
the circumference of its substantially circular shape; detection means for detecting the 
input to the operation means; and output means for deriving an operating instruction 
given to the operation means based on the detection result from the detection means. 
[0009] According to a second aspect of the present invention, the remote controller 
further includes display means provided inside the substantially circular shape of the 
operation means, wherein the operating instruction or the like is made displayable on the 
display means. 

[0010] According to a third aspect of the present invention, the remote controller 
further includes annular- or ring-shaped display means around the outer periphery of the 
circular shaped operation means, wherein the operating instruction or the like is made 
displayable on the display means. 

[0011] According to a fourth aspect of the present invention, the remote controller is 
such that the detection means includes a sensor for detecting an operation on the 
operation means so that it will detect the operation at a pressed position corresponding to 
one of plural areas divided on the circumference of the operation means and output a 
corresponding signal. 

[0012] According to a fifth aspect of the present invention, the remote controller is such 
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that the detection means includes a plurality of sensors and the output means calculates 
each of detection signals from the sensors, whereby the output means has resolution for 
detection signals larger in number than the number of sensors so that it can discriminate 
between a press on the circumference of the operation means and sliding motion while 
holding pressed down or the sliding speed to derive the operating instruction. 
[0013] 

[Operation] The remote controller according the first aspect of the present invention 
includes: operation means for enabling input of an operation signal with an operation at a 
predetermined position on the circumference of its substantially circular shape; detection 
means for detecting the input to the operation means; and output means for deriving an 
operating instruction given to the operation means based on the detection result from the 
detection means. Since the operation part is divided into twelve areas like those for the 
hands of the clock or watch so that users can operate each of the areas to enter an 
operating instruction, the users can intuitively operate the controller without much 
concern for the respective operating positions, making it easy for the users to operate. 
[0014] The remote controller according to the second aspect of the present invention 
further includes display means provided inside the substantially circular shape of the 
operation means so that the operating instruction or the like will be displayed on the 
display means. This structure provides operational guidance on the display means, 
thereby preventing operation errors and allowing users to intuitively operate the 
controller. 

[0015] The remote controller according to the third aspect of the present invention 
further includes annular display means provided around the outer periphery of the 
circular shaped operation means, wherein the operating instruction or the like is displayed 
on the display means. As mentioned above, this structure also provides operational 
guidance on the display means, thereby preventing operation errors and allowing users to 
intuitively operate the controller. 
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[0016] The remote controller according to the fourth aspect of the present invention is 
such that the detection means includes a sensor supporting the operation part so that it 
will detect an operation at a pressed position corresponding to one of plural areas divided 
on the circumference of the operation means and output a corresponding signal. This 
structure allows users to operate the controller with an image of the movement of clock 
hands in their heads, and hence to directly select a receive channel without much concern 
for the respective operating positions. 

[0017] The remote controller according to the fifth aspect of the present invention is 
such that the detection means includes a plurality of sensors and the output means 
calculates each of detection signals from the sensors, whereby the output means has 
resolution for detection signals larger in number than the number of sensors so that it can 
receive the input of the signals as continuous input points and discriminate between a 
press on the circumference and sliding motion while holding pressed down or the sliding 
speed to derive the operating instruction. This structure allows users to intuitively 
operate the controller with an image of the movement of clock hands in their heads, and 
hence to directly select a receive channel without much concern for the respective 
operating positions, making the operation easy. 
[0018] 

[Embodiments] Referring to the drawings, preferred embodiments of the present 
invention will be described below. FIG. 1 is a perspective view showing a remote 
controller according to a preferred embodiment of the present invention. As shown in 
FIG. 1, an annular- or ring-shaped operation part 7 and a display part 9 using a liquid 
crystal panel (LCD) arranged in the central portion of the ring shape of the operation part 
7 are provided on a case 1 of the remote controller. When an outer peripheral portion of 
the display part 9 or the ring-shaped operation part 7 is lightly pushed down, the 
operation part 7 inclines. A plurality of sensors are internally coupled to the operation 
part 7 to detect the inclination direction so that an operating instruction from a user can 



be detected. Based on the detected operating instruction, a function mark or an 
instruction mark can be displayed on the display part 9. For example, the receive 
channel or the timer setting such as the clock time or the like is displayed on the display 
screen. 

[0019] A power switch 5 for turning the power of a controlled equipment on and off, 
and a TV/VTR (television/video tape recorder (recording and playback apparatus)) select 
switch 3 are provided at the top of the case 1. In addition to these switches, six auxiliary 
operation keys are provided. When the TV/VTR select switch 3 is operated, the 
operation mode can be changed to a TV or VTR mode. For example, when the TV 
mode is selected, the six operation keys function as follows: a key switch 11 as a Vol-UP 
(volume-up) key, a key switch 1 3 as a Vol-DOWN (volume-down) key, a key switch 21 
as a ch-UP key (for changing the channel in a channel number increasing direction), a 
key switch 19 as a ch-DOWN key (for changing the channel in a channel number 
decreasing direction), a key switch 15 as a next-function select key, and a key switch 17 
as a selection confirming key. 

[0020] On the other hand, when the VTR mode is selected, the key switch 11 functions 
as a REW (rewind) key, the key switch 13 as a Slow-REW (slow rewind) key, the key 
switch 21 as an FF(fast-forward) key, the key switch 19 as a Slow-FF (Slow fast-forward) 
key, the key switch 15 as a PLAY (playback) key, and the key switch 17 as a STOP key. 
These six operation keys give users more choices when using the controlled equipment. 
Note that these keys are set in a like manner upon recording. 

[0021] FIGS. 2(A) and 2(B) are schematic views showing examples of display on the 
display part of the remote controller shown in FIG. 1 . 

[0022] When the operation part 7 is used to directly select a channel, for example, 
channel 4, a position labeled "4" on the ring shape of the operation part 7 is pressed. 
Immediately following the operation, an instruction mark indicating the position "4" is 
displayed as shown in FIG. 2(A), and a channel selection instruction is given to the TV 
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set using a remote control signal, thereby changing the TV channel. FIG. 2(B) shows 
another display example of the display part 9 when channel 10 is selected in a like 
manner. 

[0023] FIG. 3 is a perspective view for explaining a case when the remote controller of 
FIG. 1 is changed to the TV mode. 

[0024] When changing the TV channel, the user operates the TV/VTR select switch 3 
to set the TV mode, and presses any position on the right half of the ring shape of the 
operation part 7 which assumes a channel function. With this operation, a channel 
selection display appears on the display part 9 as shown in FIG. 2(A). Next, the user can 
press a position corresponding to a desired channel in the same manner as mentioned 
above to directly select the channel. An infrared (FR) code is automatically transmitted 
from the remote controller to the TV set to turn the TV set to the channel selected. In 
this operation, if the user presses a position on the right half of the operation part 7 twice 
in a short time, that is, double-clicks on the position, the display screen on the display 
part 9 remains intact as shown in FIG. 3. In other words, positions "1", "2" and 
positions "4", "5" function as the channel Up keys and the channel Down keys, 
respectively, unless no key input is received for a predetermined period of time. 
[0025] FIGS. 4(A) to 4(D) are schematic views showing examples of display on the 
display part of the remote controller according to the present invention. FIGS. 4(A) and 
4(B) show a case when the volume is controlled. FIGS. 4(C) and 4(D) show a case 
when time setting is performed, such as to program recording start and end times or to set 
TV-ON time. 

[0026] In the case of volume control, the user presses any position on the left half of the 
operation part 7 that assumes a "Vol" function in the same manner as mentioned above. 
With this operation, a Vol control display as shown in FIG. 4(A) appears on the display 
part 9. Next, the user can press a desired volume position in the same manner as 
mentioned above to directly control the volume. An infrared (IR) code is automatically 
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transmitted from the remote controller to the TV set to control the volume level of the TV 
speaker. In this operation, if the user double-clicks on a position on the left half of the 
operation part 7, positions "11", "10" and positions "8", "7" function as the Vol-UPkeys 
and Vol-DOWN keys, respectively, during a predetermined period of time. 
[0027] In the TV mode, when any position on the left half of the ring shape of the 
operation part 7 is pressed, the volume display screen is displayed as shown in FIG. 4(A). 
Further, in FIG. 3, if the central portion of the LCD 9 rather than any position on the 
operation part 7 is pressed, a next-function selection is made and a time setting screen 
appears as shown in FIG. 4(C). When this central portion corresponding to the function 
select switch is pressed sequentially, a function menu screen takes a round, and if there is 
no input for a predetermined period of time, it goes back to a previous screen (which can 
be set as the initial screen). Alternatively, the function can also be changed in the same 
manner by pressing the "function select" button shown in FIG. 3. 

[0028] The operating instruction is detected as follows: Only when the "presence of an 
operating instruction" is detected in all the positions on the ring-shaped operation part by 
pressing the central portion of the LCD 9, the operating instruction is determined to be 
that for next-function selection and a corresponding display is provided. Here, the case 
when the "presence of an operating instruction" is detected in all positions on the ring- 
shaped operation part means that a substantially equal pressure is applied to four devices 
in a pressure sensor having 2x2 devices to be described later. 

[0029] FIGS. 5(A) to 5(E) are schematic views showing an example of display on the 
display part during time setting such as to program recording start and end times. 
[0030] The following describes VTR programming or setting of TV ON/OFF times 
using the remote controller of FIG. 1 . 

[0031 ] For example, suppose that the start time is 9:00 AM and the end time is 1 1 :20 
PM. In this case, The AM/PM indicators are alternated by pressing position "12" on the 
operation part 7 with a finger. For example, when the current time is in AM (before 
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noon), the AM indicator is changed to PM by double-clicking on the position "12" of the 
ring-shaped operation part. 

[0032] After setting AM or PM, the start time is set. The ring-shape operation part 7 
allows the user to set twelve positions in increments of five minutes. First, in FIG. 5(A), 
the display part 9 shows [Start hour?] and stays waiting for an operating instruction. In 
this condition, if the user presses position "9" on the operation part 7, then 9:00 is set as 
the start hour. Immediately following this setting, long and short hands of a clock or 
watch appear- on the display part 9 as shown in FIG. 5(A). Then, in FIG. 5(B), if the user 
presses position "12" to set the start minute, 0 minute is set and the clock hands point to 
9:00. After that, the display part 9 shows [End hour?] as shown in FIG. 5(C) to guide 
the setting of the end time. 

[0033] Next, the user sets the end time. After the AM/PM setting is done in the same 
manner as mentioned above, the user presses position "11" in FIG. 5(C) to set the end 
hour. Immediately following this setting, the long and short clock hands appear on the 
display part 9 to indicate 11:00 as shown. Then, in FIG. 5(D), when the user presses 
position "4" to designate the end minute, the clock hands point to 11:20 on the display 
part 9, and a recording time confirmation display appears as shown in FIG. 5(E). In the 
recording time confirmation display, the start and end times are shown in a character 
string, while the total recording time is graphically shown in a fan-like shape. 
[0034] FIG. 6 is a perspective view when the remote controller of FIG. 1 is in the VTR 
mode. 

[0035] The operation part 7 can also be used to operate the VTR. In this case, as 
shown, the positions "12", "3", "6", and "9" on the operation part 7 are brought into 
correspondence with PLAY (triangle mark), FAST-FORWARD (double-triangle mark), 
STOP (square mark), and REWIND (reversed double-triangle mark), respectively, so that 
the user can press the respective positions to directly operate the VCR. Icons 
corresponding to the (triangle mark), (double-triangle mark), (square mark), and 



(reversed double-triangle mark), respectively, are shown in corresponding positions on 
the liquid crystal panel of the display part 9 to guide the user's operations more reliably. 
[0036] Thus, in addition to the use of the ring-shaped operation part 7 divided into 
twelve areas like those for the hands of a clock or watch, the indications corresponding to 
the respective operations are displayed on the liquid crystal panel of the display part 9 
provided inside the ring shape of the operation part 7. This allows the user to intuitively 
operate the controller with an image of a familiar clock in his or her head without being 
disturbed by the ten or twelve keys. Further, since the operation part 7 has the round- 
ring shape, the user can roughly detect a channel or time position quickly even in the dark. 
Instead of the round-ring shape, the operation part 7 can be formed into a polygonal 
shape more than a triangle. The indications on the liquid crystal panel of the display 
part 9 are auxiliary indications that make the user's operations more certain in an 
interactive manner. Of course, an on-screen display can also be provided on the TV or 
VTR side. 

[0037] FIG. 7 is a perspective view showing an exemplary structure of the operation 
part of the remote controller according to the present invention, and FIG. 8 is a side view 
of FIG. 7. 

[0038] The ring-shaped operation part 7 is connected to a rigid plate 37 through four 
supporting legs 31 of the operation part, and the rigid plate 37 is connected to a pressure 
sensor 43 having 2x2 devices through four supporting rubber legs 41. Thus, since the 
operation part 7 is supported by the pressure sensor 43, an operating instruction, that is, a 
mechanical pressure applied to the ring-shaped operation part 7 is transmitted indirectly 
to the pressure sensor 43. In the pressure sensor 43, the mechanical pressure is 
converted to a change in electric resistance, and further to a change in voltage by driving 
current from an external constant current source. The voltage change is output via an 
output signal line 45 of the pressure sensor. 

[0039] On the other hand, the display part 9 is made up of a transparent panel 29 and a 



liquid crystal panel 33 placed underneath the transparent panel 29. The liquid crystal 
panel 33 is suspended between the operation part 7 and the rigid plate 37 by means of 
liquid crystal panel supporting legs 35 independently of the operating instruction 
detecting mechanism. However, if the external force does not affect the functionality of 
the liquid crystal panel, the liquid crystal panel does not need to be of independent 
suspension structure and can be connected directly to the operation part. 
[0040] A display is provided on the liquid crystal panel 33 based on display data input 
through a signal input line 39 of the liquid crystal panel. 

[0041] Thus, using four or more devices as the pressure sensor 43, the operating 
instruction given to the operation part 7 is detected, and the detected signal is output via 
the output signal line 45 of the pressure sensor. Then using, for example, a 
microprocessor or the like, operational display data are read from a memory according to 
the output, and input into and displayed on the liquid crystal panel 33 through the signal 
input line 39 of the liquid crystal panel. 

[0042] FIG. 9 is a circuit block diagram showing the main part of the remote controller 
according to the embodiment of the present invention, and FIG. 10 is a schematic view 
showing the hardware structure of a signal processing part. 

[0043] The operating instruction given to the operation part 7 is transmitted to the 
pressure sensor 43 having 2x2 devices Xk, Xr, and Yu, Yk in the horizontal and vertical 
directions, and respective values Xk, Xr, and Yu, Yk are output from the devices as 
voltage values, respectively. The voltage values output from the pressure sensor 43 are 
led into a multiplexer 51 respectively, and quantized by an A/D converter 53 in a time- 
sharing manner. Then, in a signal processing part 69, an X-directional (horizontal) 
indicating amount detection part 55 and a Y-directional (vertical) indicating amount 
detection part 57 detect indication amounts in these directions, respectively, from the 
output of the A/D converter 53, and a indicating direction detection part 59 calculates the 
indicating direction to input the calculation result into the display selecting/switching part 



63. 

[0044] Then, based on the input from the indicating direction detection part 59, the 
display selecting/switching part 63 selects or switches to display data to be displayed on 
the liquid crystal panel 33 in a text format or graphical pattern, not only to supply the 
display data to a display screen constructing part 65, but also to input data into an IR code 
constructing part 67 for constructing an infrared (IR) code specific to the remotely 
controlled TV set or VTR. 

[0045] The display screen constructing part 65 constructs a driving signal for driving 
the liquid crystal panel 33 and a display pattern to output them to the liquid crystal panel 
33. The IR code constructing part 67 constructs the infrared (IR) code and transmits the 
constructed TR code to the controlled TV set or VTR through an TR code transmitter to 
control the operation of the controlled equipment. 

[0046] FIG. 10 is a schematic view showing an example of the hardware structure of 
the signal processing part 69 shown in FIG. 9. Referring to FIG 10, the signal 
processing part 69 includes a microprocessor 71, a ROM 73, and a working RAM 75. 
The output of the A/D converter 53 is input into and computed by the microprocessor 71 
according to a control program stored in the ROM 73. In the computation process, the 
microprocessor 71 refers to data stored in the ROM 73 and the working RAM 75 to 
output the driving signal for driving the liquid crystal panel 33 or the IR code signal 
based on the computation results. 

[0047] FIG. 11 is a flowchart for explaining the operation of the remote controller 
according to the present invention, taking as an example a case where the remote 
controller is in the TV mode as shown in FIG. 3 and the user selects channel 4. Before 
the channel operation, an output display pattern for the liquid crystal panel (LCD) is read 
in step SI from a ROM in the display selecting/switching part 63 shown in FTG. 9, and a 
display as shown in FIG. 2 is provided in step S3 on the liquid crystal panel 33 according 
to the read data. 



[0048] In step S5, output voltage values Xk, Xr and Yu, Yk respectively from the 
pressure sensor 43 are captured through the AID converter 53, and difference operations 
(Xk-Xr) and (Yk-Yu) are performed to detect operation indicating amounts in the X and 
Y directions in steps S7 and S9, respectively. Then, from the results in steps S7 and S9, 
an indicating direction is calculated in step Sll. In step SI 3, the presence or absence of 
input from the operation part 7 is detected based on the output of Sll, and if there is no 
new input for a predetermined period of time, the procedure returns to step S5. 
[0049] Here, as shown in FIG. 2, suppose that the user presses a position labeled "4" 
corresponding to channel 4 on the ring shaped operation part 7. With this operation, an 
operating instruction result, indicating that "4" has been pressed, is obtained through the 
processing steps S5 to S 1 I . Then, when the operation indicating amounts are detected 
in steps S7 and S9, or when the instruction is given simultaneously to all the pressure 
sensor devices, it is determined in step S13 that there is input of the operating instruction. 
In this case, based on the indicating direction obtained in step Sll, the procedure 
proceeds to step S15. 

[0050] In step S15, the presence or absence of a mode change is determined based on 
whether the function select key is pressed, or whether an external force like double- 
clicking is applied simultaneously to all the pressure sensor devices. Detection of a 
double click is made when it is detected in step S15 that the operation part is pressed 
twice in a short time in a loop of steps S5 to S27. If there is a mode change, the 
operation mode is changed to a new mode in step S29, and the procedure returns to step 
S3 to repeat the same sequence of operations. If there is no mode change, the procedure 
proceeds to step S17. 

[0051] In step S15, if there is no change from the previous data, the operation mode is 
confirmed in step SI 7, and pattern data for the liquid crystal display is input in step SI 9 
from the display selecting/switching part 63 of FIG. 9 to the display screen constructing 
part 65 to construct a liquid crystal display pattern. 



[0052] Then, based on the constructed liquid crystal display pattern, the liquid crystal 
panel 33 is driven in step S21 to display an indication with a pointer pointing to the 
selected channel "4" as shown in FIG. 2(A). Further, in steps S23 and S25, IR code data 
for tuning the TV set to channel 4 is input from the display selecting/switching part 63 to 
the IR code constructing part 67 to construct and output an IR code to the controlled TV 
set through the IR code transmitter, thereby turning the TV set to channel 4. Thus, the 
procedure for operating the operation part 7 of the remote controller through the above 
sequence of operations to change the controlled TV set to a desired channel is completed. 
[0053] In the process to detect the operating instruction, it is assumed that the ring- 
shaped operation part 7 and the rigid plate 37 connected to the operation part 7 are round 
or circular in outer shape. Tf the pairs of sensor devices Xk, Xr and Yu, Yk detect 
changes corresponding to an instruction independently of each other, the changes in the X 
(horizontal) and Y (vertical) directions, respectively, are given by: 
X=Xr-Xk 
Y=Yu-Yk 

Note that, if the pair of sensor devices Xr, Xk, or Yu, Yk are actuated in conjunction with 
each other to output each difference value, the output in the Y (vertical) direction and the 
output in the X (horizontal) direction have output values twice as large as those in the 
above case. 

[0054] FIG. 12 is a schematic view for explaining a method of detecting an operated 
position on the operation part 7. It is assumed that the ring-shaped operation part 7 is 
circular with a radius value of "1" equivalent to a full-scale value of the output of the 
pressure sensor 43 in the X or Y direction. 

[0055] An indication of the operated position, generated by pressing any position on the 
ring-shaped operation part 7, is located somewhere on the circumference. If the 
indication detection result in the X direction is a, the indication detection result in the Y 
direction is (3, and the angle of the indicating direction from the position "12" on the ring 



shape is 8, 0 can be represented by the following equation where a<l and P<1: 

[0056] 

[Eq. 1] 

e=90°-tan 1 [(P-Fy)/(a-Fx)] 

Since Fx and Fy are full-scale values in the X and Y directions, 

Fy=Fx=l. 

Therefore, 

e=90°-tan" 1 (p/a). 

The possible results of calculating the equation are prestored in the ROM. In other 
words, data indicative of indicating directions 6 to the ring-shaped operation part 7 are 
stored at memory addresses of the ROM 73 in FIG. 1 0. The memory addresses 
correspond to the values represented by (3/a or the values of a and p. Then, in the 
process of computations performed by the microprocessor 71, a corresponding 
calculation result is read so that one of the values of the twelve positions, which 
corresponds to the operated position on the ring shaped operation part 7, can be obtained. 
[0057] FIGS. 13 and 14 are circuit block diagrams showing the main part of a remote 
controller according to another embodiment of the present invention. FIG. 15 illustrates 
an exemplary case where a user's finger slides on the ring-shaped operation part 7 to give 
an operating instruction as shown in FIG. 4. Since the basic structure is substantially the 
same as that in the aforementioned embodiment, portions having the same functions as 
those in the aforementioned embodiment are given the same reference numerals, omitting 
repeated description thereof. 

[0058] In FIG. 13, an indicating angle calculation part 61 is added to the structure of 
FIG. 9 to detect a continuous variation of indicating angle from the output of the 
indicating direction detection part 59. Tn other words, a continuation of instruction 
given to the operation part 7 and the speed of indicating movement are detected and 
supplied to the display selecting/switching part 63 together with the output of the 
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indicating direction detection part 59. This allows the user to perform a sliding 
operation more easily and more intuitively. The structure of FIG. 13 is the same as that 
of FIG. 10, except that changes are made to the data stored in the ROM 77 in cooperation 
with the operation of the indicating angle calculation part 61. 

[0059] FIG. 15 is a flowchart showing the operation of the remote controller of FIG. 13. 
A point different from FIG. 9 is that step S31 is inserted between step S17 and step S19 in 
dealing with adding the indicating angle calculation part 6 1 . 

[0060] In FIG 13, an operating instruction given to the ring-shaped operation part 7 is 
transmitted to the pressure sensor 43 having 2x2 devices Xk, Xr and Yu, Yk, to output 
values of Xk, Xr and Yu, Yk as voltage values, respectively. The voltage values output 
from the pressure sensor 43 are led into the multiplexer 5 1 , respectively, and quantized by 
the A/D converter 53 sequentially in a time-sharing manner. The X-directional 
(horizontal) indicating amount detection part 55 and the Y-directional (vertical) indicating 
amount detection part 57 detect indicating amounts in these directions, respectively, from 
the output of the A/D converter 53, and the indicating direction detection part 59 
calculates the indicating direction. Further, the indicating angle calculation part 61 
detects a continuous variation of indicating angle from the output of the indicating 
direction detection part 59 to input the amount of variation to the display 
selecting/switching part 63 together with the output of the indicating direction detection 
part 59. 

[0061] In FIG. 15, the remote controller is in the TV mode as shown in FIG. 3. The 
following describes a case where the user controls the TV volume, that is, operates the 
"Vol" function with reference to FIGS. 4(A) and 4(B). 

[0062] Before the channel operation, the display selecting/switching part 63 reads in 
step SI an output display pattern for the liquid crystal panel from a ROM 77 to provide in 
step S3 a display as shown in FIG. 4(A) on the liquid crystal panel 33b according to the 
read data. Then, in step S5, output voltage values Xk, Xr and Yu, Yk respectively from 



the pressure sensor 43 are captured through the A/D converter 53, and difference 
operations (Xk-Xr) and (Yk-Yu) are performed to detect operation indicating amounts in 
the X and Y directions in steps S7 and S9, respectively. After that, from the results in 
steps S7 and S9, an indicating direction is calculated in step Sll. In step S13, the 
presence or absence of input from the operation part 7 is detected based on the output of 
Sll, and if there is no new input for a predetermined period of time, the procedure 
returns to step S5. 

[0063] When controlling the volume directly, the user first presses any operating 
position on the left half of the ring-shaped operation part 7 that assumes the "Vol" 
function. With this operation, an operating instruction result, indicating that the "Vol" 
function is selected in steps S5, S7, S9, and SI 1 , is obtained. In the following procedure, 
it is determined in step S13 that there is input of an operating instruction and in step 
S15 that there is a mode change, so that the operation mode is changed in step S29 to 
change the function to a "Vol" specific function. After that, the procedure returns to 
step S3 to provide a volume control display on the liquid crystal panel 33 as shown in 
FIG. 4(A). 

[0064] Next, the user slides his or her finger on the ring-shaped operation part 7 to a 
desired volume position. For example, if the user wants a middle-level volume, the user 
slides his or her finger on the ring-shaped operation part from position "12" to position 
"6" while lightly pressing the ring-shaped operation part. 

[0065] This user's operating instruction is repeatedly detected in steps 5 to S15. In 
other words, it is determined in step S15 whether the function select key is pressed again, 
or whether a double click on the central portion of the display part is detected from all the 
devices of the pressure sensor, to determine the presence or absence of a mode change 
based on the indicating direction obtained in step Sll. If there is no mode change, the 
operation mode is fixed in step S17, and a continuation of the operating instruction is 
detected in step S31 . In other words, if there is a change in the operating instruction for 



a predetermined period of time, data on the operating instruction is updated in step 3 1 to 
calculate the degree of the indicating angle in association with the previous data detected 
in a loop of steps S5 to S27. Detection of a double click is made when it is detected in 
step S15 that the operation part is pressed twice in a short time in the loop of steps S5 to 
S27. 

[0066] In step S19, a liquid crystal display pattern is constructed, and based on the 
constructed display pattern, the liquid crystal panel 33 is driven in step S21 to provide a 
display indicating an operating instruction corresponding to "Vol"=6 in the form of a fan- 
like graphical pattern as shown in FIG. 4(B) or a numeric value. Further, in step S23, an 
IR code corresponding to the volume level is constructed, and in step S25, the 
constructed TR code is transmitted to the TV set through the IR code transmitter to control 
the TV volume. The user can perform fine volume control by sliding his or her finger 
around position "6" after the above-mentioned operation. Note that it is assumed that 
the volume increasing direction is clockwise and the volume decreasing direction is 
counterclockwis e . 

[0067] In detecting the above-mentioned sliding operation, the controlled amount can 
be varied such that the variation width becomes larger as the sliding speed becomes 
higher, and vice versa. This sliding speed can be calculated from the position moving 
amount. 

[0068] The above-mentioned steps are repeated to allow the user to operate the 
controller in an interactive manner more intuitively. If the next operating instruction is 
given for a predetermined period of time, the operation is considered to be ended. In 
this case, the procedure ends after step S27 to return the controller to the initial state. 
[0069] Thus, the volume control operation of the controlled TV set performed by 
operating the ring-shaped operation part 7 of the remote controller through the above- 
mentioned sequence of operations is competed. 

[0070] The following is a supplementary explanation about the sliding operation in 



detecting the operated position on the operation part shown in FIG. 11. 
[0071] Upon time setting, if the user wants to set the time in one minute increments, a 
finer scale will be required for the arrangement of operating positions. In this case, the 
results of calculating the above equation can be made finer by making the pitch of the 
scale finer, that is, by increasing the amount of operating data to be stored in the ROM 77, 
thus making smooth operation possible. For example, if the amount of operating data is 
increased five times, a direct operation instruction using up to 60 positions, five times the 
twelve positions, can be entered. Further, even if the number of operating positions is 
twelve, substantially the same result can be obtained by adding the calculation result of 
the sliding speed obtained by changing the controlled amount in such a manner, for 
example, to make the variation width larger as the sliding speed becomes higher, and vice 
versa. 

[0072] Thus, even using the pressure sensor 43 having 2x2 devices, detection signals 
from the pressure sensor 43 are calculated and read from the ROM 77, respectively, so 
that the controller have resolution for detection signals larger in number than the devices 
of the pressure sensor 43, thereby enabling discrimination between a press on the 
circumference of the operation part 7 and sliding while holding pressed down or the 
sliding speed to derive the operating instruction. 

[0073] FIGS. 16(A) to 16(F) are schematic views showing a first operational example 
of variable- speed VTR replay. 

[0074] The following describes the operation and display example upon variable- speed 
VTR replay in FIG. 6. Suppose here that the user has already pressed position "12" on 
the ring-shaped operation part 7 that assumes the play (triangle mark) function in the 
same manner as the above-mentioned VTR operation, and the VTR is replaying a video. 
While the VTR is replaying a video, the user can slide his or her finger along the 
circumference of the ring-shaped operation part 7 to vary the replay speed, which is so- 
called variable-speed replay. For example, quarter-round clockwise sliding while lightly 
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pressing the ring-shape portion of the operation part 7 as shown in FIG. 16(A) is slow 
replay, half-round clockwise sliding motion shown in FIG. 16(B) is fast-forward, one- 
round clockwise sliding motion shown in FIG. 16(C) is faster fast-forward, quarter-round 
counterclockwise sliding motion shown in FIG. 16(D) is reverse slow replay, half-round 
counterclockwise sliding motion shown in FIG. 16(E) is rewind, and one-round 
counterclockwise sliding motion is fast rewind. 

[0075] FIGS. 17(A) to 17(F) are schematic views showing a second operational 
example of variable- speed VTR replay. 

[0076] For example, like the operational example shown in FIGS. 16(A) to 16(F), the 
VTR functionality can also be implemented such that sliding once clockwise around the 
ring-shaped operation part 7 as shown in FTG 17(A) is slow replay, sliding twice 
clockwise as shown in FIG. 17(B) is fast-forward, sliding three times clockwise as shown 
in FIG. 17(C) is faster fast-forward, sliding once counterclockwise as shown in FIG. 
17(D) is reverse slow replay, sliding twice counterclockwise as shown in FIG. 17(E) is 
rewind, and sliding three times counterclockwise as shown in FIG. 17(F) is fast rewind. 
[0077] The time setting can also be done using sliding motion in a like manner. 
[0078] The following describes a case of VTR programming or setting of TV ON/OFF 
time in FIG. 5. The example of FIG. 5 shows a case of setting 9:00 PM for the start time 
and 11:20 PM for the end time. The setting using sliding motion is as follows: 
[0079] The AM/PM indicators are alternated by sliding a finger once around the ring- 
shaped portion of the operation part 7. Alternatively, position "12" can be double- 
clicked instead. For example, when the current time is in AM (before noon), the AM 
indicator is changed to PM by sliding the finger once clockwise or counterclockwise 
around the ring-shaped operation part. 

[0080] After setting AM or PM, the start time is set. When the user presses position 
"9" on the operation part 7, the start time is set to 9:00. Immediately following this 
setting, long and short hands of a clock or watch appear on the display part 9 as shown in 



FIG. 5(A). Then, to set the start minute, if the user slides his or her finger while lightly 
pressing the ring-shaped operation part 7 and stops it at position "12" as shown in FIG. 
5(B), 0 minute is set and the clock hands point to 9:00 on the display part 9. After that, 
the display part 9 shows [End hour?] as shown in FIG. 5(C) to guide the setting of the end 
time. Next, the user sets the end time. After the AM/PM setting is done in the same 
manner as mentioned above, the user presses position "11" to set the end hour. 
Immediately following this setting, the long and short clock hands appear on the display 
part 9 to indicate 11:00 as shown in FIG. 5(C). Then, to set the end minute, if the user 
slides his or her finger from position "12" to position "4" while lightly pressing the ring- 
shaped operation part 7, the clock hands point to 1 1 :20 on the display part 9 as shown in 
FIG. 5(D), and a recording time confirmation display appears on the display part 9. Tn 
the recording time confirmation display, the start and end times arc shown in a charactcr 
string, while the total recording time is graphically shown in a fan-like shape. In the 
above-mentioned operations, after setting the start and end times, the set times can be 
controlled finely in increments of five minutes or less by sliding the finger by a small 
angle around the ring-shaped operation part 7. 

[0081] The user can set the date for one month, that is, 31 days, by sliding his or her 
finger three times at maximum around the ring-shaped operation part 7. For setting of 
day of the week, positions "1" to "7" can be assigned for Monday, . . ., Sunday, 
respectively. Further, the remote controller itself can have a calendar function. 
[0082] FIG. 18 is a perspective view showing a remote controller according to still 
another embodiment of the present invention. A point different from the embodiment of 
FIG. 3 is that an operation part 83 and a display part 81 are interchanged. In other words, 
the display part 81 is formed into a ring shape, and the operation part 83 is arranged 
inside the ring shape. The operation of each part is the same as that of the 
aforementioned embodiments. In this case, the user can enter an operation signal by 
pressing a peripheral portion of the operation part 83 having a substantially round shape 
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or a position on the display part 81, or sliding his or her finger while holding pressed 
down or changing the sliding speed. 

[0083] FIG. 19 contains schematic views showing examples of display on the display 
part of the remote controller in FIG. 18. These display examples correspond to those in 
the embodiment of FIG. 4. In this case, since the display part 81 is arranged around the 
outer periphery of the operation part 83, band-like indications are mainly displayed on the 
display part 81 upon volume control or variable-speed VTR replay. 
[0084] As described above, according to the embodiments, the user operates the 
circumference of the operation part divided into twelve areas like those for the hands of a 
clock or watch. This allows the user to recognize operating positions without much 
concern for the respective operating positions. The user can also operate the controller 
intuitively to directly select a receive channel or the like. Further, since the display part 
is provided within the operation part or around the outer periphery of the operation part to 
provide a display according to the operation performed, an easy-to-operate remote 
controller capable of preventing operation errors and providing operational guidance can 
be provided. 
[0085] 

[Effect of the Invention] As described above, according to the present invention, an 
intuitively operable remote controller can be provided. 
[Brief Description of the Drawings] 

[FIG. 1] It is a perspective view showing a remote controller according to a preferred 
embodiment of the present invention. 

[FIG. 2] It contains schematic views (A) and (B) showing an example of display on a 
display part of the remote controller shown in FIG. 1. 

[FTG. 3] Tt is a perspective view for explaining a case when the remote controller shown 
in FIG. 1 is set in a TV mode. 

[FIG. 4] It contains schematic views (A) to (D) showing examples of display on the 



display part of the remote controller according to the present invention. 

[FIG. 5] It contains schematic views (A) to (E) showing an example of display on the 

display part upon timer setting such as recording programming. 

[FIG. 6] It is a perspective view for explaining a case when the remote controller shown 
in FIG. 1 is set in a VTR mode. 

[FIG. 7] It is a perspective view showing an exemplary structure of an operation part of 

the remote controller according to the present invention. 

[FIG. 8] It is a side view of the operation part shown in FIG. 7. 

[FIG. 9] It is a block diagram showing the structure of the remote controller according 
to the embodiment of the present invention. 

[FTG. 10] Tt is a block diagram showing the structure of a signal processing part 
according to the embodiment shown in FIG. 9. 

[FIG. 11] It is a flowchart for explaining the operation of the remote controller 
according to the present invention. 

[FIG. 12] It is schematic view for explaining a method of detecting an operated position 
on the operation part. 

[FIG. 13] It is a block diagram showing the structure of a remote controller according to 
another embodiment of the present invention. 

[FIG. 14] It is a block diagram showing the structure of a signal processing part 
according to the embodiment shown in FIG. 13. 

[FIG. 15] It is a flowchart for explaining the operation of the remote controller shown in 
FIG. 12. 

[FIG. 16] It contains schematic views (A) to (F) showing a first operational example of 
variable-speed VTR replay. 

[FIG. 17] Tt contains schematic views (A) to (F) showing a second operational example 
of variable- speed VTR replay. 

[FIG. 18] It is a perspective view showing a remote controller according to still another 



embodiment of the present invention. 

[FIG. 19] It contains schematic views showing examples of display on the display part 
of the remote controller shown in FIG. 18. 
[Description of Reference Numerals and Symbols] 

1 • • CASE, 3 •■■ TV/VTR SELECT SWITCH, 5 • POWER SWITCH, 7 ••• 
OPERATION PART, 9 •■■ DISPLAY PART, 11 •■■ KEY SWITCH, 13 •■■ 
KEY SWITCH, 15 • • KEY SWITCH, 17 ••■ KEY SWITCH, 19 •• KEY 
SWITCH, 21 • • KEY SWITCH, 29 ••■ TRANSPARENT PANEL, 31 ••• 
OPERATION PART SUPPORTING LEGS, 33 ■ ■ ■ LIQUID CRYSTAL PANEL, 35 

• • LIQUID CRYSTAL PANEL SUPPORTING LEGS, 37 ••• RIGID PLATE, 39 

• ■ SIGNAL INPUT LINE OF LIQUID CRYSTAL PANEL, 41 ••• SUPPORTING 
RUBBER LEGS, 43 •■■ PRESSURE SENSOR, 45 •■■ OUTPUT SIGNAL LINE 
OF PRESSURE SENSOR, 51 •■■ MULTIPLEXER, 53 •■■ A/D CONVERTER, 
55 ••• X-DIRECTIONAL (HORIZONTAL) INDICATING AMOUNT DETECTION 
PART, 57 •■■ Y-DIRECTIONAL (VERTICAL) INDICATING AMOUNT 
DETECTION PART, 59 •■■ INDICATING DIRECTION DETECTION PART, 

61 ••• INDICATING ANGLE CALCULATION PART, 63 ••• DISPLAY 
SELECTING/SWITCHING PART, 65 ••■ DISPLAY SCREEN CONSTRUCTING 
PART, 67 • • IR CODE CONSTRUCTING PART, 69 •■■ SIGNAL 
PROCESSING PART, 71 •■■ MICROPROCESSOR, 73 •■■ ROM, 75 •■■ 
RAM, 77 ••• ROM, 81 DISPLAY PART, 83 ••■ OPERATION PART 
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9 : 0 0£ftLfc«. «^#9[*ia6 (C) (DjS3BlS# 

So 

[0 0 3 3] 3fclC«7B»a*»*-r*. «FlBi:H«l=U 

^»L-cn7E#*^-r-&. umz^uaiz 

PHt*-rJ;5«:B*tK©*W-tS«-*<l 1 : OOSftt 
tSSSili. ^t%TE15 (D) |=fil^-C#i?S'3> 

1 1 : 2 0£ttLfett< El 5 (E) rc^fJ; 5 l=«HI* ■ 

[0 0 3 4] 0 6li, ai©SHift*l»81«VTR 
[0 0 3 5] W7liVTR(Dif^:tffifflT'§§. 
3>'12\ "3" , "6" s "9" ^fHfll, P 
it: W7-^),t^SL: (i£ZlEft?-J) 

flPA^ffitftS. ^-*L-e*L<DJK^'>a ^i=**j6-rsais. 

[0 03 6] Jii±©J:ai^, B#tf<DStti:l^^i-l 2fl 
*i=»aa«*!tvfca"R»"R<o*ffi«7i, **i^*mi> 

9 <ojftft/^^;n=lf 5 - 1 1=* o-c. mis 



(5) 



#gfl¥ 7-1 O 7 5 7 4 



SH*S7l41t*tflM£-iffcSfctf>» ^TJCDT 

=b&LS, ^a9<D$B s B A*;UCg^£;h£^l4, S 
toXk, TVfe4LM*VTR«Ce3t->X^ U— >***fr 

[oo37] II 7 14, *£ffl(::&£3ffii§tt<lii|ffl£S<D 
ffliJSI! 

[ o o 3 8 ] SB*t»*c<OSflFai 7 14 4 
3 1l=J:-3TffiH«t3 7IC«^*H. 5Iff*S3 7J44;fc 

ros^3*AMi4 i 6Mt2x 2-x/<-rx^^-r-si±7J 

-tr^-y-4 3l=te^*j|xTUS. tot, «iltaiJ7l4£E* 
4*>*4 3f::«fcyS:#S;h/C^5fl3i:&y, »f^ai7<D 

fit^fet LTE*-b>*a*flHM«4 5*iliriB4 4 
[0 0 3 9] — *. »jS«J9l*a8H/<*Jl/2 9ta«/< 
fey, a*/<*iU3 3l4*f^aJ7t«««3 7t©IH-l? 

}aa/<*.jus:siBi3 5{=j:^T:iwfi5ift^»«<ottm** 

[0 0 4 0] jSS/^*JU3 3ttfatft/<*JU«-^AAta3 

■So 

[004 1] ftoT. H^-tr^-y-4 3 i: 1,141^ & 

&LM4^h.jy.±co : fe»£ffli,vr, »^»7 i-3n«.&*tfc 

u-c5SS/<*;u«^A*«3 9^LtiSa/iM3 
3l=AAUftjS*-S. 
^ [0 0 4 2] 0914. *36ffl©3aBS»ff*H»Sitt<D-SI 

[00 4 3] s^aj7i=Ap«.?i*Lf=afrffi5«i*, 

Ml£7j|S!l~X k, Xr, Yu, Y ki^feS 2 x Z'T 1 /^ 

-f Xt*t5g*t^4 q tfiafifr, tEItLt 

ftlfftXk. Xr, Yu, Y k©flt^tt5^J^-^^CD<t 



9©X7J[S] (?K¥) Jg^g^aais 5SU:Y7J[S3 

(Sit) m^Jt1taiSl5 5 7[C c toT^^C07JiR]|-fe 
rt-S^S^fUL, ^*75I«]^ttiSP 5 9lz33L^Tfi^ 
^filtffUJU S*SS#«U&S|!6 3(CA73-T.So 

[0 0 4 4] m^miRWWUe 3liiftS/<*;U3 3(Z^ 
*«f^h, fcSt^tt^^-f *JU/<$— XD^jS 

til, aUB«Wffl»*TV&*L^H:VTRr=»*-r*##|. 
8(IR) a- K£«SH--5fc4t><DT-* * I Ra- h* 

[0 0 4 5] S^HiBW^aie 5l*iSft/<*;U3 3£IS 

4-;U3 3I^LTaiAt-5> a I Ra— K«W»6 7f*a 
PH*iJflPfflS**TVfeSl,M*VTR|zMJ£-r4**l-« (I 
R) p-K£«SIU I Ra-K£tii#£tfLT*iJffl!** 
*^**tv*4l»I4vtri: I R3— K**t*tr*=: 

[0O46] g]1 0 14, i9[CSt ffi-S-iaaSP© 9<E>/\ 

-h*«ritfi>i**-rsi8Bia^fe4. mi o 

fi-^ffiaifis 6 9lt^'i<?azfa±v*i-7 1 , ROM7 
3, ^IHRAM7 5T*«^$tL, A/ Dgcjfefg 5 3 & 
0>i£;t)l4, v-f^n^P-ttv-y-7 i |zA***l, ROM 

P-fe V-y-7 1 -CflilfAiL, ;M»SSgT?ROM7 
3, ffiRAM7SROf-?£#lL, ;H»MSigm 

ic*-3nr5SS/<*;u3 3 *KB-r«fc«&<DiE«iflW, 

[0047] El 1 1 14, *%Ha£PR»fl3ll«g1B0» 

t>m3i~ttTvmm=t-~ Fic&orfcy, a.— 

*>*JU4*5SJSLfc»&fcfiiIfc LTBSti. ^-V> 

*;H*t^«ra>«®4: uri4, xf?^ i i-fcLvc, % 
S/<*;u (LCD) $isaj;&/<* — >jb<H9©^3K 

t8@^6 3ft©ROM^&I^tli£;ft., g£^tii**LfcT 
-$l=lEi:t^f7^S 3ICfcL\T, 5Si|/<*;U3 3[C 

[0048] ^T^^SBI=6t»T. Xk, Xr»tfY 
u, Yk3^?>3S):*JEA-b>-y-4 3fl>-t+L-?+L<DUJ*«E 
««A/DKJM»5 3«i'LT«ya». X, Y^fr^ 
*l©*ftft*** (Xk-Xr) &tf (Yk-Yu) ft 

CDfgflKcfc U, Xf77S1 1 lrj3C*rfli**lp!S»ffl 

■TSo xf'^si i©ain=«fcy» 7 

[0049] 12 \Z7jk?-£. 0 13, 4Jf*.ffi«|S 7,CD^. 

A T >* JU 4 l=«!B-r 4 " ^Jftfcit 

^ 0 C©»*tJ:oTXTii7'S5. ~, S 1 1 Ct . 



"4" *<#**.fcc:«!:S*-rjSffiJS**SaA<»6^ X 

ftfc^TF £75 SHM4£T<D3E;ft-tZ>+H:r>ftL,T 
[OO50] ***^S1 5T?li«ffig«#-j&t#**L 

~, x-r- v^s 2 7 a^se^u— ^±-eteB#Bgwi= 

<?:?S 2 QlcTSrL^iSf^— KlcS6j£#3E£**u X 

[005 1] X^-y^S 1 5[Cfc^T, itiJ-T— £ t©H 
iCfclbfitftltJ:*!*. ^f*J^S1 7l=*SI^T:»jfls i E — 

$g!9C3S^:SW«]#^6 3frt.a^iaJra*g^£fi6 SIC 

[0 0 5 2] c©«K*;h,fc«ft«iS/<*->fc:»-3l.* 
■C, Xt-;?s 2 1 |rfcL^fSS/^^>Jl'3 3 £ISK]L0 
2 (A) tri^-f^JR^ "4" ^ti-Tit^^S 

^V>^^4lCt£^^--S I R3-h'f-^S^iR«l 
*«se 3A"& I Ra-H«S6eP6 7l=A*L, iRa- 
K*«*LI Ra-KSm**iM.t. «fSiJ»TVI=» 

6=90' -t a n-1 [ ()3 • F 
ML. Fx, Fy»X. Y7j[fi]©7;UX'7— JU-gfeftfr 

0=9 0° — t a n - 1 

^/ar'S^^-Sffiv AIM* a, B (DM\~tt!&TZ>m 1 ■ 
OOROM7 3<&7KU*©#%l=»tt©tt©JStisSll7 

toos7] si 1 3 1 4 14, ^mmommm^n 
Hi 5(4, H4rz*-r*3i=, a*»«a)g^eiS7. 

[oo5 8] hi 3(igi9!cML. m^nmrn-mue i 
swrau ft»36risittas«5 9«>ai*j:y«tittt*»* 



f^B^ 7-1 07 574 



L,xm±-f2>^k\~£ y t v(d^-v>^ju3&<4 t-eiy^ 

tfcflStfctDJiltSP 7 £f#f£L. &WSjiT vcD J 5^>;^J^ ; £• 
[0 0 5 3] ±|Bt*mg^!±U'fcUTI*. BstKff^CD 
ftflFfiP 7 Rtf SflFSU 7 f=8fi3F;h.fcffiHlR 3 7 *<Rff2<7) 

*wr4**.i=i*, x *n» s.^y mm.) 75 

rafflffi^l4*(D«t 7 Jfcfc*.. 
X = X r -X k. 

Y = Y u — Y k - . . - 

fcfcs Xr. Xk. &-S>lM4Yu, Y k ftS-bi'-y-*^ 
*i-eh.3MllLT»rf*L, fc*tts Y~ 

(&£} airi. &tfx (*¥) *[Ri©tH*i*«iriBa)te© 

[0 0 5 4] 11 2 f£, »ft»7©»ff»KS'S'a 

m*a*sjw*-*ift^Bi-ci&4. BStt®«<osf^gi!zi4 

#g "1" ^M^t^Rt% X7j[Sk 35SIM;*Y?J 
[SO CDJ± A -tz 4 3 © ttS * © 7 JUX ^Sr— ;Hi&l=^ L ^ £ 

[0055] 3X«XMfta>»ftff7a>^-r4i^a}ftB«ff 

■ST*. x#ffia>»jiM*ttilB**ar', Y*filfl>ft3M*tii 
ei^tt, *5?i^g> "1 2" *&*fc 

[0 0 5 6] 

[»13 

) / (a ■ Fx) ] CD 
Fy=Fx=1 

<2> 

fcBSf! 5 9 ©tB73 t fttSSfflRWSS 6 3 4 C 

fr-5=l4*^ii6l=-r«. 01 3I4ES1 0 t«fiEI4l^--lf 
ROM 7 7IC|fi^$nfc^-'S!l4, E113[C^ 

[0059] si si*, hi 3 (Dmmm^MMmwL&m 

3 icaHvcftSSfl JSKHJSP 6 1 A«#apS *Lfc 
iSftX-x^^S 3 1 ^Xt7 7S 17tXf'^S19 

[0 0 6 0] 0 1 3[C^3t^r, 3Stt»UsO>t§.ftW 7 
S.?>*LfclKf*fg^l4. Xk, Xr&tfYu, Yk4»64: 

SlElii: L-C^-iP+LX k s Xr^WYu. YkOTiit^ 

ffi^i^-^o EA-b>*4 3Av6aai^iv««JE*l4**i 

«5 3-eKjk»T<b**us. A/D^iftSB 3<©aia 



(7) 



^H¥7 - 10 7 5 7 4 



(Sl^ttJSi! 5 9 ©ffl a Jc y IS«tKlfc:t&*ftflE©g;S!lfl:£fc 

[006 1] ii sizts^r, SPiS^^^SA<si 3 

sn*. "vo i" ^»flF-rst#<o»^fi<JJ="3^TB 
4 (a) at; cb) s^fsgL-csjuij-r*. 

[0 0 6 2] 5^>*;M§t£Ht©tK?gi: LT(*, Xt 1 V 
6 3|Cfc(^TROM7 7 frZ>mZh&£fr. Sc^tti £ ftfc 

4 (A) ©:?£ <£jfi-rs. x^-y^s sicfct^T, x, 

k^_X_r3tt; Y u s_ YJsJ&lto^J£AJr>Jt4_3 Oi^iX 

k) at; (Yu-Yk) «:*a»awtffL*, 7,=rv-f 

S7, Sl/X^f y^S 9l=j3l^-C^tU-^*o C©&. X 

1 (=fet^-c»3js*nejnH-r*. xt??s 1 1 ©aj2i 

Lvcfcffl L, J5rftB*lllli#?[=«ifc3B:A*<D*^4:#l*XT 

/ [0 0 6 3] #«HfiS$f-f hlC*T?ii#. i— tf 

^Izd^T. Xf";7S5,.^f9^S7, X-x-^S 
vfg, xf^S 1 1 [CT " V-p I " 

fc*w-r»¥ffi*a*#»&*,, xfv?s 1 3!*»^ 
*;u3 3tH4 (a) i=*-r««sisffla**a*r 

-5a 

f [0 0 6 4] tfl*. RffM©W£feE^T'»^a5 

'*' ! '7©B|ltW»*tSii»Ji(ctt*iBSil**, flUxt*. 
■ a > "1 2" "6" ^tr 

[0 0 6 5] cz©3.— tfoMMMSSttBK* XxV^S 

5, ~, Xt^S 1 5A\&fc-&Xxy ^f-fct^T&fctl 



*»***BJ-r«.. Br^B*rartl=fi.ffli*©IESA<fe-3 
f«;^S5, ~, x-T-y^s 2 7^&fc&;u--;7±.-eJs 

Bf P B 1(*HC2 ffi, SflFfflWlfTIf CtzZt £Xx 

[0 0 6 6] Hft|:Xf7?8 1 9(=T. aSSS^/** 
Xx-yt^S 2 1 l=T\ 5Sa/^;U3 3£ffillU @4 

cb) i=s-r«fca<t. sf**B55; "vo i =6- £*g-r*i 

->^S23|zT. ^©e*l=*KE-r« I Ra-K*«SS 
U Xf7?S2 5llT, i!SW:IR3-WlR 

jK^i/ai/ "6" ©ifift-efc£ffi»*i±Scfc-i?lHg-r 

#»t aniiBtsmi y t u sR'pisiBLmifrmvfr. 

a. 

too 6 7] ±EfB»li<*l=j3l+*JB55%.»aSffitl-'C 

i*» *ttaaf=*3t*«vnaM)E« bp*,. 

[00 6 8] laicDXx -v^g-^ySL^a c: tTr, a. 
-^{*«Bai=, * y a* 9 i=«e*. 

Xf77-S2 7Tf»M7^a, sj»tt)i8^a»-r 

[0069] -a©»fN::«fcor»ra»fl5Sii«igE 

[0070] Hi 1 KSLfc*Mt»0)»ft»K5?i'a>© 
[007 1] tC%-CB#S!lffi^$ff?(Bttt, 1#»J«- 

^^i*, 7^->;3>©i|>a£«^<^-&. fin^>. si 2 

(B) ©ROM7 7l;M«I^f-5I5^<f5 

c t r- J; y Sft * X A— X f cff 3 - 1 # « o a. 

liffT— ^B^ett^c&M! 1 2^v5->a V©5{&. 
6 OiKS?-> a >iT'ffll!£i^i^)b^t6:^ 0 * 

l*Rl^«^^ff<. i£©*£l*'J^* < » <tLN^cfc5l=S 
[007 2] E*t>*4 3tLtZx2f/< 



(8) 



SBH¥7- 1 0 7 5 7 4 



au l -c a-ft ffi* s*ta -r 5 c i: *<-e * * . 

[0073] H11 6 (A) , ~, (F) 14, VTRCDrT 
[0 0 7 4] 0 6 dfct^T V T RBrS5Si¥±£fTdi§-o 

/ #sx-f4, Mmmmm^7^m^iz^m-t=b^ 

*(KffL*3W6, 016 (A) IzS^-J^KfttHfiiy 

rci/4jBia«»*-ti-*txo— in 6 (b) 
st<*:aici/2iiifii»iit5tfsy, ai e 

(C) ICjfI-JcoI^i M$t5ifS l J^*f>i:S 
<U 11 6 (D) «fc?(=S^f+lsiy(cl^ / 4^ 
Efil SS S # 4 i: 3**5* n -Si, 016 (E) (C^-TJ: 
1 /2ffliaft»*1i:*i:«*l!U 01 6 (F) IZ 
*-Tck 3 |= 1 JMttStt« & m**eR U £ ««, ; 

[0075] @17 (A) > ~, (F) 14, VTROpJ 
8K£?i£<J!>«flsfiiJ<DJIS 2 £jj*irtBIS10T*fe-& o 
[0 0 7 6] *5Ltf, HEB1 6 (A) . ~, (F) I= 

*-r*ff«iitK«r=, ii 7 (a) ic^-r^oi^stt© 
jR<»SfcftSi7 tKMH-sy 1 1 fc^n—H 
±, 017 (B) l=*-r*5l=zaft»*-&*i:^J£ 

y, 017 (o 1^5^*31= 3 jagms-tf-st^siy 
**&i=»<u 017 (d) i=*-r«k5i=JsfttHHiy 

1=1 JiftttSlirStaMEXn— Situ 017 (E) izm 
■t«fc5tc2JSffl»S-&5fc#SilL, 01 7 <f) ic* 
T£3l~3J3fflM*1*4£«fcyi*^*2EiLi:fc4«}:5 

[0 0 7 7] *fc, ttSBSftffilzfe^r*, -hIBtHffilc 

[0 07 8] IS^ffl^T, VTRO^Sj^, 661* 

14 t VOTtl^^^^-r-S^-g-f^o^xlSe^f -So R0 

fl)#][4, BB8iB*SljPM9 : 0 0, H7WIPM1 1 : 2 
[0 0 7 9] AM/PMjg^f4, lftfMB7a>ttttWKffi 

»-cffi»-rswi:-essi=tiiy»«.&*T.* 

<fc 5 sKlMS, 7tfvva> "1 2" ©$f:7jHMJ 

C=FBtI) W*-&I-I4, iSfEStf 7 CD3gtti£f£ffl!£ 1 JSE, 
tTe:&fc4lM4£[=:JISjrf 4 d £:T? P M(DR5££fc4« 
[0 0 8 0] AM, fc^LMtPM^Lfc^ 



(A) |=*-TJ:5ftlfttK»S«-iS»*«3E*i.«. 

«C*t 15 (B) l=*-TJ: 5 aV 
"1 2" T*ihft>«tO«-ft«a^$*L., g*ig(i9l*9 : 0 
0£fitLfc«, (1^9)40 5 (C) a>1£Wm£&ft 

4. 3fef=»TI^S)i*SS^4o *ffli:H«tLTAM 

i&s-r^o nmi3S^a!9fc0 5 (o fc^-r^aicet 

fKDSWtlSW-^l 1 r OOSSU-cSSSiiS.fitV 
■Cg^a 7 <7>as«SffS*»T?S < #Lfc*t 6 tKS? v a ■ 
> "1 2" A*&S»$-ti\ ?Ki?*>g > ;",4" Xjh4b4i: 
»T»A*gftS**L. »a?gp9<036SI±;BLP..CD) .iriS*- 

5. MlHB#SU5tlgi4| T ^B#^, £«iSU ftilj 

<&4l.M±»7B*S«ift5tgL «^ft!7CDBi#ii^Sfl£'M?i 

rt©K£B3H&Jfl!>ffittSlSj4«T** 4 £ 5 1= L T * Al^. 
[0 08 1] BWCDHJEI*, ttfflK7<D3Xtt«f1MH!£* 

j&tWflST***. *HKJS*&tf#9S'a> "1" ~ 
"7" Ic^fllB, ~, BBS **iyST&J: 5 1:^*1.1* 

[0 0 8 2] 01 814, *ftWI=ffi45tH!iftttftlfll!tt1t 

AfHflis 3 tgE^SPs 1 ©EtttAti. 
fc4 0 HP*., «*SP8 1 £3g#Pt>;±: L, SK 

«»*ta)i*3aji-»f^«P8 3 ^stLfcMt l, 

8 1 _t£#J±, S4LM4ffEL&!&<G.<»^ifi, *fcl4ffl 

[oo83] 019 (4, sis (Dmrnmimmmmnm. 
4icM«-r4*^JX'fcy, *ffcai8 3<DnBem=£* 

gB8 1*^se®$^L^:L^Sfci^), ^*Si^VTRRfSS 
£5icir4o 

[0 0 8 4] Ji^Lfccfc^lC, ^m^JI-^ttlS, Bftt 
[=S*S^l§[t4<t:?l=.L, |B?fig?fflS(=:»ftl=:SJ6Lfc 

aft ^*rtig^-r 4 c t c * y ^ic^^r 4 c t a< «r 



(9) 



07 57 4 



[O O 8 5] 

[02] (a) at; <b) t±. BitsLfcaHSftfl 
m&m.<DmjM&<i>-&wm&w-t&wm-zibi> 0 

[03] Hll=^LfcaiH*ffiftiH»S1S*TV|ft'f^- 
[04] (A) s ~„ (D) IS, *.&m~&&i&1m&ft 
[El 5] (A) , ~, (E) I*, fiH?«|t|a)*>f7jS 

[06] ®iiz.7RLtc&mmft&mmm.&vrRHkft*E 
[S7] *xmz%smmykftMm8&L<j>»it&<D-m 

[El 9] ;MS910rail*ttflttK«>-fttt«l®*fJ££ 

[H1 0 3 H9(=*iLfe3Wfl0*^9ft®«Mfe£OT: 

[Ell 1] ^JBK<oaini4Af^1liiJfH»1EO>Sff^ SrBlWr 

[HI 2] SftaiJ©lSftjH5;5'a><OttHj*aSSW-r 
31&Bj0-trfc& o 



[@i] 




[Ell 4] Ell 3l=SLfcS8ffi«iJ©^-l-4!kSSp©«jiftS 

jp-r^p-vf Enjfc'S,, 

[Ell 5] Ell 2l=SLfcaiH«ft*!l«9S«<»»ft*Si 
[016] (A) . ~. (F) I*. VTROiJSiSt 
[017] (A) x (F) IS, VTRflDRTSEiSW* 

[018] ^Bglzjl^JgPSMftfflj^StD^©^* 
[01 9] 01 8l=*Lfejtffi«4t«J8P&Sa£^£|ia> 

1— KM*. 3»'TV/VTR«|X-f»f, 5-«9l 

7— «fM. 9-SwaiJ. 
-f-y^. 1 3—+— 1 B—+— ^9f, 
1 7— T.-f-V^ 1 , 21- 

m*. 3 3- 3 5-!Sft/<*;i,3a*iHi. 

3 7-flEJtS, 3 9—jaS/^;u^g-l-A**S, 4 1 

5 1-7/^7W^, 5 3-A/D* 
SSg. 5 5--X7J[Rl <*¥> flK**tttl]ff. 5 7-Y 

■zn mm j*»»*ttitt, 5 s -»^n«km«ii. 

6 1 -»^JS«6U«, 6 3 -tt^SKtilWffll, 6 
5-£jFlIBH»3Sffl, 6 7-[Ra-KiSSS, 6 9 
-ffi-^«13», 7 1-7^^P?Pt«;*, 7 3- 
ROM, 7 5 — RAM, 7 7—ROM, 8 1 
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C. start ^ 



-SI 



X 



— = : _si3 



^S9 





S17 



/ IRfcfr / ^S25 
,S27 
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[SI 3] 




(15) 
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S C4 
"ST 



S. IB-I- 



( start ) 
LCDttttP-t-* 



.51 



i 



— "T 1 - — 1 ^513 




1 ,: HwaJ-^-SSJ. 
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[HI 9] 

CO CO 




